We adapted a technique to explore the social transmission of spatial information in homing pigeons, Columba livia. Five demonstrator pigeons were first trained to find a food goal within an indoor arena. This arena consisted of nine lidded cups laid out within a 12 12 grid on the floor. The task was to find the goal cup and flip the lid to obtain the food hidden within. Once the demonstrators had reached criterion the experiment proper began. During stage 1 of the experiment, 10 target birds, which had not previously been trained to find the goal, were introduced to the spatial task either in isolation or paired with a demonstrator. We measured how long they took to complete the task, the number of squares crossed on the grid, and the number of incorrect lids flipped. In stage 2, the target birds were introduced to the arena a second time, by themselves, and we compared the performance of the birds in the two treatments. The pigeons that had been introduced to the task with a demonstrator in stage 1 walked further and made more incorrect choices when searching for the food goal in stage 2 than the pigeons that were introduced to the task alone. This indicates that pigeons learn a spatial, food-finding task more effectively when performing the task alone than when accompanied by a knowledgeable conspecific. We discuss possible reasons for this in the light of previous experiments.
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During social learning experiments, observer animals have often been shown to learn tasks more effectively when viewing knowledgeable demonstrators than when learning by trial and error (Dawson & Foss 1965; Palameta & Lefebvre 1985; Nicol & Pope 1992; McQuoid & Galef 1993) . However, paradoxically, other studies reveal situations in which animals learn less effectively when observing skilled demonstrators than when watching unskilled demonstrators or when there was no demonstrator present (Robertson et al. 1985; Giraldeau & Lefebvre 1986 , 1987 Biederman & Vanayan 1988; Stammbach 1988; Beauchamp & Kacelnik 1991; Templeton 1998) . Thus, there is a suggestion that in some cases relying on an experienced animal's knowledge may prevent an individual from learning a task itself where in other circumstances a task may be learnt more effectively in the presence of a demonstrator. These findings have been most frequently described for discrimination tasks or for experiments in which an animal had to learn how to perform a novel action to receive a reward. A similar situation in which one may expect an individual to learn from others is when it is presented with a spatial task. However, to our knowledge, no experiments have aimed to test this ability in animals. An individual that can learn spatial information from others would be expected to be at an advantage as it may learn rapidly and make fewer errors than if performing a task by trial and error. We would expect such an ability to have wide ecological significance in an animal's natural environment. This is particularly the case for animals such as homing pigeons, Columba livia, which are naturally gregarious and which are frequently faced with orientational problems.
We investigated the ability of homing pigeons to learn a spatial task within a social learning paradigm, with the aim of discovering whether information about a spatial task can be transferred between a knowledgeable pigeon and an observer. Demonstrator pigeons were trained to find a food goal within an indoor arena. Target birds without this knowledge were then introduced to the same arena either in isolation, or paired with a demonstrator.
The target birds were then tested on the same task to ascertain whether the presence of a demonstrator influences learning of the spatial task. The null hypothesis was that the presence of a knowledgeable conspecific during training would not influence the efficiency of a pigeon to complete a spatial, food-finding task.
